New aspects of the skin barrier organization.
In the superficial layer of the skin, the stratum corneum (SC), the lipids form two crystalline lamellar phases with periodicities of 6.4 and 13.4 nm (long-periodicity phase). The main lipid classes in SC are ceramides, free fatty acids and cholesterol. Studies with mixtures prepared with isolated ceramides revealed that cholesterol and ceramides are very important for the formation of the lamellar phases, and the presence of ceramide 1 is crucial for the formation of the long-periodicity phase. This observation and the broad-narrow-broad sequence of lipid layers in the 13.4-nm phase led us to propose a molecular model for this phase. This consists of one narrow central lipid layer with fluid domains on both sides of a broad layer with a crystalline structure. This model is referred to as 'the sandwich model'. While the presence of free fatty acids does not substantially affect the lipid lamellar organization, it is crucial for the formation of the orthorhombic sublattice, since the addition of free fatty acids to cholesterol/ceramide mixtures results in transition from a hexagonal to a crystalline lipid phase. Studies examining lipid organization in SC derived from dry or lamellar X-linked ichthyosis skin revealed that in native tissue the role of ceramide 1 and free fatty acids is similar to that observed with mixtures prepared with isolated SC lipids. From this we conclude that the results obtained with lipid mixtures can be used to predict the SC lipid organization in native tissue.